Background: Malnutrition in Pakistan has remained an unresolved issue for decades. Data on nutrient intake and variety in children's diet is lacking. Aim: This paper describes the dietary practices of school children across eight districts of Sindh. Methods: A school-based survey of dietary practices among 1109 students from classes 2-5 in 36 schools was conducted using a pre-tested interviewer-completed questionnaire. Results: Descriptive and comparative analysis of data showed that more than 75% school children ate breakfast, lunch and dinner regularly. However, 10% children skipped breakfast and nearly one-third of them skipped mid-morning and evening snacks. Skipping breakfast and snacks was related to low socio-economic status and rural residence. Children's intake of protein-rich food items and fruits also illustrated that urban residence and better socio-economic status have a positive effect on the frequency and variety of daily protein and fruit intake. Though affordability and geographic location were key determinants of children's dietary practices, significantly higher percentages of children studying in class 2, 3 and 4 consumed different kinds of protein-rich food items, fruits and vegetables more frequently as opposed to children studying in class 5. Junk food consumption was more common in urban areas and better socio-economic strata. Conclusion: Development of school-based nutrition education programmes and behavior change strategies emphasizing the regular intake of meals and nutrient-rich snacks, and encouraging consumption of easily available and affordable food items such as dried seeds, fruits, vegetables, milk and its derivatives is essential for addressing nutrient deficiencies.
Introduction
Most studies on school-aged children in Pakistan report a high prevalence of stunting, wasting, underweight, anemia, iodine deficiency and vitamin A deficiency (Government of Pakistan, 2011; Khuwaja et al., 2005; Mian et al., 2002; NIPS and ICF International, 2013) . Dietary patterns of school-aged children across different provinces in Pakistan show a low intake of protein-rich foods and a compensatory high consumption of affordable carbohydrates (Aziz and Hosain, 2014) . Differences in dietary intake of rural and urban areas depict a lower consumption of meat and fruits in rural children and a lower intake of vegetables in urban settings (Perveen et al., 2016) .
Appropriate nutrition to meet the caloric and nutrient requirements of growing age warrants attention on the frequency of feeding and diversity of food in daily diet (World Health Organization, 2008) . A national survey of children aged 6-23 months in Pakistan found that only 15% met the standards of minimum acceptable diet, while 22% fulfilled the requirements of minimum dietary diversity (NIPS and ICF International, 2013) . Data on minimum acceptable diet and dietary diversity of school-aged children in Pakistan is lacking. However, evidence on dietary pattern depicts an increase in consumption of junk food (Consumers International, 2004; Hakeem et al., 1999) . Long-term imbalanced dietary intake poses a threat to children's physical, mental, social and intellectual development, and predisposes them to communicable and chronic diseases (Cheah et al., 2010; Chirwa and Ngalawa, 2006; Kapil and Bhavna, 2002; Liu et al., 2015) . School age is a time for rapid growth and development when individual dietary habits are formed (Best et al., 2010) . It creates a window of opportunity for overcoming some of the nutrition deficiencies set out in early years of life (Badruddin, et al., 2008; Government of Pakistan and UNESCO, 2010) . Understanding the existing dietary practices of school-aged children and factors influencing their food choices is necessary for addressing and preventing nutritional deficiencies.
Dietary habits of school-aged children are influenced by various socioeconomic factors, as well as home and school environments (Choi et al., 2008) . Studies done in selected areas of Punjab have shown a significant relationship between malnutrition among school-aged children and low socio-economic status, rural residence, low parental education and large family size (Babar et al., 2010; Khan et al., 2015; Mian et al., 2002; Mushtaq et al., 2011; Perveen et al., 2016; Siddique et al., 2013) . In Southern Sindh, stunting was found to be more common in girls as opposed to boys, children older than 7 years of age as opposed to children aged 5-7 years, and children of farmers, shopkeepers and government employees as opposed to children of businessmen and private employees (Khuwaja et al., 2005) . With respect to indicators of children's nutrition status, Sindh is one of the worst affected provinces in Pakistan, with 28% households living below the food poverty line, but a comprehensive study of dietary practices of school children and their correlates in Sindh is lacking (CRPRID, 2002; Government of Pakistan, 2011) . Affordability, availability and access have been identified as the key determinants of children's diet (Aziz and Hosain, 2014; Government of Pakistan, 2011; Perveen et al., 2016) .
Strategies to address malnutrition in Pakistan must attend to issues of availability and cost of fulfilling the caloric and nutrient requirements of school-aged children. Knowledge of factors influencing school children's dietary practices will help design effective strategies for cultivating appropriate nutrition practices in school-aged children and focus interventions on the most vulnerable population groups. This paper aims to describe the dietary practices of school children across eight districts of Sindh, within the ambit of the Sindh Community Mobilization Program (CMP).
Methodology
A school-based survey was conducted during OctoberDecember 2016, to explore the dietary practices of school children in eight districts of Sindh (District Khairpur, Sukkur, Larkana, Dadu, Kambar Shahdadkot, Jacobabad, Kashmore, and Karachi). The Sindh CMP works in collaboration with the Government of Sindh in 409 government schools of the eight districts. The programme aims to increase community involvement in improving children's enrolment and nutrition. The school-based dietary practices survey was part of a pre-intervention study of school children's dietary practices. Assuming that CMP's intervention will contribute to a 10% change in children's dietary pattern, a sample size of 800 was calculated, which was inflated to 1000 after adding the design effect and adjusting for a response rate of 80%. Considering the financial and logistic limitations of the programme, the sample of school children was selected from 36 CMP target schools (8 schools in Karachi and 4 schools in each of the other seven districts). Schools in each district were selected from a list provided to CMP by the Government of Sindh, in consultation with the district teams and school administration. The number of schools selected from Karachi was increased to eight as the CMP programme was being implemented in four towns of Karachi; therefore, two schools in each town were included in the study. Depending on the total enrollment of each selected school, 15-45 children from grades/classes 2-5 of each school were included in the study.
1 A total of 1205 school children and their households were approached for consent. Twenty-four children were not allowed to participate in the study as their households did not consent to participation in the survey. An additional 72 children were absent on the days of data collection in the selected schools; therefore, data was gathered from the remaining 1109 school children and their households.
The survey was based on an interviewer-completed questionnaire consisting of 40 items that gathered data about school children's socio-demographic characteristics from the parents/relatives in their households and school children's dietary practices from children themselves. Questions related to socio-demographic characteristics were adapted from the Multiple Indictor Cluster Survey of Sindh (Sindh Bureau of Statistics and UNICEF, 2015) . Information about the weekly frequency for intake of meals, snacks and food items was collected through the food frequency questionnaire. The questionnaire was translated into local languages (Urdu and Sindhi) and pretested with households and children living in settings similar to the study population.
Ethical approval for the study was acquired from the Ethics Review Committee of the Aga Khan University, Karachi (4415-HDP-ERC-16). Institutional consent from schools and parental consent from households of children included in the study sample was obtained prior to data collection. Children's assent was taken on the day of data collection.
Data from the survey were analyzed using SPSS 20.0. A descriptive analysis of children's socio-demographic characteristics and dietary practices was performed. Subsequently, a comparative analysis was done using the chi-square test to explore significant socio-demographic differences in the proportion of school children skipping meals and snacks, and eating various food items.
Results
The results provide a detailed description of sociodemographic characteristics such as the age, gender and rural/urban residence of school children included in the survey. The frequency of children's daily meals, snacks and different food items intake was graded as 0-7 days/week, at the time of data collection. For analysis and interpretation, categorization in other studies was used as a reference and frequency of children's daily meals, snacks and different food items intake was classified into categories of 0-2 days per week, 3-5 days per week and 6-7 days per week (Woodruff et al., 2010) . A descriptive analysis of sociodemographic characteristics was performed for 1109 children, while the descriptive and comparative analysis for frequency of meals, snacks and food items was performed for 1017 children after exclusion of incomplete questionnaires.
Socio-demographic and household characteristics
Analysis of data gathered from 1109 school children and their households showed that the mean age of school children included in the survey was 9 years (SD +1.2). The study sample comprised 53.2% boys and 46.8% girls, of whom 80% lived in rural areas and 20% resided in urban areas. 2 With respect to educational level (grade/class), 9.6% children studied in class 2, 45.8% came from class 3, 34.1% from class 4 and 10.6% children studied in class 5.
Data from households was gathered from mothers, fathers and relatives living in the same house; 78% of mothers had received no formal or primary education, while 22% reported having secondary education. Contrarily, 62% fathers had received secondary or higher education, while 38% had no formal or primary education. Table 1 shows the characteristics of households included in the survey. The total number of households for each characteristic varies according to the number of valid responses. As shown in Table 1 , 71% households had a monthly income of Pakistani Rupees (PKR) 20,000 or less. The average monthly household expenditure on food was found to be PKR 9000, while an average of PKR 1500 per month was spent on children's education and PKR 2000 per month was spent on healthcare. Of the households that reported their source of income, 54% identified agriculture and/or daily wage labor as their main source of income, while 7% households had multiple sources of income, which included small businesses, government or private service, domestic work and pension.
Children's dietary practices
School children were questioned about their eating habits by asking the frequency of their daily meal and snack intake during the previous week. Children's weekly intake of different food items was explored through the food frequency questionnaire. After excluding questionnaires with missing data, a descriptive analysis was performed for 1017 children. Table 2 shows school children's weekly intake of meals, snacks and various food items, categorized as 0-2 days per week, 3-5 days per week and 6-7 days per week. Junk food included non-nutritious food items such as betelnut/pan/ gutka (gutka is a locally made chewable mixture of betel nut, tobacco, slaked lime, etc.), as well as food items like packed chips and toffees/chocolates, which have a high salt and sugar content and produce satiety.
More than 75% children ate breakfast, lunch and dinner regularly (6-7 days per week). However, a considerable percentage of school children reported never or rarely taking breakfast (0-2 days per week ¼ 10.3%), midmorning (0-2 days per week ¼ 28.9%) and evening snacks (0-2 days per week ¼ 33.4%). Three-quarters of the children reported eating potatoes on 3 days a week or more, and more than 60% children acknowledged similar consumption of milk and derivatives. However, intake of animal and plant protein items and fruits was quite infrequent as more than half of the children reported rare intake (0-2 days per week) of meats, eggs, lentils, nuts and seeds, and fruits. Vegetables were frequently a part of children's diet, with almost 80% reported consuming vegetables on 3 or more days a week. Junk food and tea were also frequently included in children's diet as more than 90% children acknowledged eating junk food items and drinking tea on 3 or more days a week. Table 3 shows a comparative analysis of weekly breakfast and snack intake in school children with respect to gender, rural/urban residence, house construction and educational level of children. A significantly higher proportion of children living in rural areas and in kacha (made of mats or straw) or kacha pakka (made of mud, hay and mortar) houses were skipping breakfast, mid-morning and evening snacks, as opposed to children living in urban areas and pakka houses. A significantly higher percentage of boys and children studying in class 5 were found to skip mid-morning and evening snacks, as opposed to girls and children studying in classes 2, 3 and 4. Family income and educational status of mother and father were also included as socio-demographic variables in the comparative analysis, but they did not show a significant variation in proportion of children skipping breakfast, mid-morning and evening snacks. School children's weekly intake of different food items and junk food was compared with respect to sociodemographic variables such as gender, rural/urban residence, construction of house, educational level of children, family income and educational status of mother and father. Table 4 shows the comparative analysis of school children's animal protein and milk intake with respect to significant socio-demographic variables. A significantly higher proportion of girls, children living in urban areas and pakka houses and children studying in class 2, 3 and 4 consumed animal protein food such as meat/chicken/fish and eggs on 3 or more days per week, as opposed to their comparative counterparts. A significantly higher percentage of boys and children living in rural areas reported more frequent intake (3 or more days per week) of milk protein items, as opposed to girls and children living in urban areas. Table 5 shows the comparative analysis of school children's plant protein intake with respect to significant sociodemographic variables. A significantly higher proportion of children studying in class 2, 3 and 4 consumed lentils and nuts and seeds on 3 or more days per week, as opposed to children studying in class 5. Likewise, a significantly higher percentage of children living in urban areas reported eating nuts and seeds on 3 or more days per week, as opposed to children living in rural areas. Table 6 shows the comparative analysis of school children's fruit, vegetables and junk food intake with respect to significant socio-demographic variables. A more frequent intake of fruits was found to be common among children living in urban areas and pakka houses, as well as in children studying in class 2, 3 and 4, as opposed to children living in rural areas, kacha pakka and kacha houses and children studying in class 5. Children studying in class 2, 3 and 4 consumed vegetables more frequently as opposed to those studying in class 5. 3-5 days/week n (%) 6-7 days/week n (%) P-value 0-2 days/week n (%) 3-5 days/week n (%) 6-7 days/week n (%) P-value 0-2 days/week n (%) 3-5 days/week n (%) 6-7 days/ week n (%) P-value 3-5 days/week n (%) 6-7 days/week n (%) P-value 0-2 days/week n (%) 3-5 days/week n (%) 6-7 days/week n (%) P-value 0-2 days/week n (%) 3-5 days/week n (%) 6-7 days/ week n (%) P-value n (%) 3-5 days/week n (%) 6-7 days/week n (%) P-value 0-2 days/week n (%) 3-5 days/week n (%) 6-7 days/week n (%) P-value 0-2 days/week n (%) 3-5 days/week n (%) 6-7 days/week n (%) 28 (8) 97 ( Junk food included non-nutritious food items such as betelnut/gutka/pan, as well as the food items like packed chips and toffees/chocolates, which have a high salt and sugar content and produce satiety.
Significantly higher percentages of girls, children living in urban areas and pakka houses, and children studying in class 2, 3 and 4 reported consuming junk food items such as candy, packed chips and betel nuts/betel leaves/gutka on 3 or more days per week, as opposed to boys, children living in rural areas, kacha pakka and kacha houses, and children studying in class 5. Among those who frequently consumed one or more junk food items, more girls acknowledged frequent consumption of candy and packed chips, whereas a significantly higher percentage of boys ate betel nuts/ betel leaves/gutka.
Discussion
The findings of this study highlight the dietary practices of school children in eight districts of Sindh, with particular reference to weekly frequency of meals, snacks and different food items. We found that more than 75% of children ate breakfast, lunch and dinner regularly. However, 10% of children skipped breakfast and nearly one-third skipped mid-morning and evening snacks. Similar proportions of school-aged children skipping breakfast and mid-morning snacks have been reported in other studies in Sindh (Paracha et al., 2016; USAID, 2014) . Reflecting on the reasons for skipping breakfast, mid-morning and evening snacks is important, as intake of three meals and two to three snacks per day is recommended to meet the caloric and nutrient requirements of growing age children (Kleinman and Greer, 2014) .
Our study found that skipping breakfast and snacks was related to low socio-economic status and rural residence as a significantly higher percentage of children living in rural areas and kacha or kacha pakka houses skipped breakfast and mid-morning and evening snacks. Previous studies on school-aged children in Punjab and Sindh have also highlighted the association of children's undernutrition with rural residence and low socio-economic status (Khan et al., 2015; Khuwaja et al., 2005; Mushtaq et al., 2011; Parveen et al., 2016) . A deeper investigation of the processes and factors affecting regular intake of meals and snacks is necessary as school timings, distance between home and school, mode of transportation, availability of snacks and recess time in schools could mediate the effect of rural residence and socio-economic status on intake of meals and snacks.
The quantity and quality of food items consumed in meals and snacks determines the caloric and nutrient intake in children's diet and is known to impact upon their satiety, eating patterns and nutrition status (Fayet-Moore et al., 2017; Mahan et al., 2012) . Our analysis showed that 3.8% of the overall sample (37% of the 105 children who skipped breakfast) skipped both breakfast and mid-morning snack, while 28% of those who consumed breakfast on 3 or more days a week skipped mid-morning snack. These findings call for further investigation of the socio-economic circumstances of children who skip both breakfast and mid-morning snack and the adequacy of their caloric and nutrient intake. In addition, they imply that children consuming regular breakfast may be eating food items that produce satiety and cause them to skip mid-morning snacks.
Studies of snacking trends in developed countries show that snack intake is not related to hunger and accounts for more than one-quarter of children's daily energy intake (Hess et al., 2016) . Our findings revealed that snacking trends among children from low socio-economic background and rural areas of Sindh are poor. As our study focused on weekly frequency of snacks we were unable to discern the contribution of snacks to children's daily energy intake, but regular or frequent skipping of snacks signifies lack of food diversity which may result in micronutrient deficiencies. The value of consuming nutrient-dense foods as snacks cannot be overemphasized, not only to meet the energy requirements of growing age children, but to maintain a consistent supply of vitamins and minerals in their bodies (Fayet-Moore et al., 2017) . School-aged children in Pakistan are known to have macro and micronutrient deficiencies (Government of Pakistan, 2011; Khuwaja et al., 2005; Mian et al., 2002; NIPS and ICF International, 2013) . The evidence of meal and snack intake from our study highlights the need to develop school-based nutrition education programmes and to design behavior change communication strategies focusing on regular intake of meals, as well as nutrient-rich snacks to prevent and address their vitamin and mineral deficiencies.
Our analysis of children's intake of different proteinrich food items and fruits depicted that urban residence and better socio-economic status have a positive effect on the frequency and variety of daily protein and fruit intake as significantly higher percentages of children living in urban areas and pakka houses (made of concrete and cement) ate meats, eggs, nuts and seeds and fruits on 3 or more days per week, as opposed to children living in rural areas and kacha or kacha pakka houses. These findings are similar to the feeding patterns of young children across Pakistan as wealth and urban residence were found to have a positive impact on the frequency and diversity of their daily diet (NIPS and ICF International, 2013 ). This highlights the need for developing nutrition-sensitive and specific programmes for lower socio-economic strata and residents of rural areas.
Mother's education has been related to better intake of milk and dietary diversity in young children (Khan et al., 2013) . Our results showed that intake of milk was more frequent among boys and children living in rural areas, irrespective of socio-economic status. This implies that availability and access have a significant effect on food choices. Though affordability has been found to be a key determinant of dietary practices in school aged children, it may be argued on the basis of previous evidence that increasing knowledge about healthy food choices that are available in the local market and should be accessible to both girls and boys will improve children's dietary practices and their nutritional status (Aziz and Hosain, 2014; Khan et al., 2013; NIPS and ICF International, 2013) .
Most studies in Pakistan have focused on children under 5 years, while the food choices and nutritional needs of school-aged children have been ignored (Best et al., 2010) . Meal frequency and dietary diversity questionnaires have been used to monitor dietary trends and as proxy indicators for appropriate caloric and nutrient intake in children aged 6-23 months (NIPS and ICF International, 2013; World Health Organization, 2008) . However, a standard guideline for assessing meal frequency and dietary diversity in school-aged children is missing. Dietary studies of schoolaged children in Pakistan depict low intake of protein-rich foods, fruits and vegetables (Aziz and Hosain, 2014; Parveen et al., 2016) . Our study adds depth to this knowledge by showing that milk and its derivatives are the most frequently consumed source of protein, whereas meats and lentils are the least regularly consumed sources of protein. Eggs, nuts and seeds are also frequently skipped in the diet of school children. Consumption of fruits is more infrequent as opposed to vegetables. These findings can help design specific behavior change messages for school-aged children to encourage consumption of the easily available, accessible and affordable protein-and vitamin-rich foods such as lentils and dried seeds of pumpkin, melons and sunflower. Consumption of mineral -and vitamin-rich seasonal fruits and vegetables, as well as milk and its derivatives can also be promoted by supporting the agrarian economy and encouraging utilization of local products to boost immunity and reduce chances of chronic diseases.
The study results also depict that significantly higher percentages of children studying in class 2, 3 and 4 consumed different kinds of protein-rich food items, fruits and vegetables more frequently as opposed to children studying in class 5. On the other hand, significantly higher percentages of children living in urban areas and pakka houses acknowledged frequent consumption of junk food items such as candy, packed chips and betel nuts/betel leaves/ gutka. More girls ate candy and packed chips, whereas a significantly higher percentage of boys ate betel nuts/betel leaves/gutka. It may be implied that increasing age has an adverse effect on the variety of food in children's diet, while a better socio-economic status and multiple exposures in the urban environment promote frequent consumption of junk food. Increased consumption of junk food has been related to urban environments, easy availability, mass advertising, children's preference for spices and lack of parental control in Pakistan and other developing countries (Alimi, 2016; Consumers International, 2004; Hakeem et al., 1999) . It is essential for parents and elders in Pakistani families to pay attention to children's nutritional needs and dietary diversity, while guiding their food choices during changes in age, socio-economic status and rapidly urbanizing environments.
A major limitation of this study is that it provides insight about the dietary practices and related sociodemographic variables in 36 consultatively selected schools of eight districts in Sindh. Large-scale representative studies based on standardized meal frequency and dietary diversity guidelines for school-aged children across Pakistan are needed to validate the relationship between meal frequency, dietary diversity and children's nutrition status. Exploration of school children's food choices and the factors and processes affecting regular intake of meals and snacks is also worth exploring through qualitative models. This study lays a foundation for research on dietary practices of school children in Pakistan and delineates the various key messages and strategies that must be emphasized in nutrition intervention programs in Sindh.
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